Analysis of plant UDP-arabinopyranose mutase (UAM): Role of divalent metals and structure prediction.
UDP-arabinopyranose mutase (UAM) is a plant enzyme which interconverts UDP-arabinopyranose (UDP-Arap; a six-membered sugar) to UDP-arabinofuranose (UDP-Araf; a five-membered sugar). Plant mutases belong to a small gene family called Reversibly Glycosylated Proteins (RGPs). So far, UAM has been identified in Oryza sativa (Rice), Arabidopsis thaliana and Hordeum vulgare (Barley). The enzyme requires divalent metal ions for catalytic activity. Here, the divalent metal ion dependency of UAMs from O. sativa (rice) and A. thaliana have been studied using HPLC-based kinetic assays. It was determined that UAM from these species had the highest relative activity in a range of 40-80μM Mn2+. Excess Mn2+ ion concentration decreased the enzyme activity. This trend was observed when other divalent metal ions were used to test activity. To gain a perspective of the role played by the metal ion in activity, an ab initio structural model was generated based on the UAM amino acid sequence and a potential metal binding region was identified. Based on our results, we propose that the probable role of the metal in UAM is stabilizing the diphosphate of the substrate, UDP-Arap.